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Summary. We estimated the prevalence of HIV, HBV and HCYV infections among injecting and non-
injecting drug users treated within public drug-treatment centres in Italy to determine the correlates of
infection. In the sample of 1330 drug users, the prevalence of HIV was 14.4% among drug injectors and
1.6% among non-injectors; the prevalence of HBV was 70.4% among injecting drug users and 22.8%
among non-injectors and of HCV was 83.2% among injecting drug users and 22.0% among non-injec-
tors. Old age, unemployment, and intravenous drug use were significantly correlated with each of the
infections, as well as a longer history of injecting drug use. The results indicate that these infections
continue to circulate among drug users, highlighting the need for monitoring of this group in Italy.
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Riassunto (Alta prevalenza di HIV, HBV e HCV tra i tossicodipendenti iniettivi e non iniettivi in trat-
tamento presso i SerT italiani). Abbiamo stimato la prevalenza dell’infezione da HIV, HBV ¢ HCV
tra i tossicodipendenti iniettivi e non iniettivi che sono in trattamento presso i Servizi Pubblici per le
Farmacodipendenze e I’ Alcolismo italiani (SerT) e abbiamo determinato i correlati per queste infezio-
ni. Tra 1 1330 tossicodipendenti, la prevalenza del’HIV era del 14,4% tra gli iniettivi e del 1,6% tra i
non iniettivi; del’HBYV era del 70,4% tra gli iniettivi e del 22,8% tra i non iniettivi e del’HCV era del
83,2% tra gli iniettivi e del 22,0% tra i non iniettivi. L’eta avanzata, ’essere disoccupato e I'uso iniettivo
sono risultati essere fattori significativamente associati con queste infezioni, cosi come una lunga storia
di uso iniettivo tra gli endovenosi. Lo studio sottolinea la necessita di una sorveglianza continua di

queste infezione nella popolazione tossicodipendente.

Parole chiave: HIV, epatite B, epatite C, consumatori di droghe.

INTRODUCTION

In Italy, the proportion of AIDS cases represent-
ed by injecting drug users (IDU) has decreased [1].
However, injecting drug use is still an important mo-
dality of exposure not only to HIV but also to other
blood borne infections. According to data from the
Italian Surveillance System of acute viral hepatitis
(“SEIEVA”), between 1997-2004, 13% of the cases
of acute infection with hepatitis B virus (HBV) were
attributable to injecting drug use, although in 2005
they decreased to 5% [2]. Injecting drug use was also
the main risk factor for acute HCV infections until
2000, and afterwards it remained one of the three
main risk factors (in 2005, IDUs represented 36.0%
of the cases) [2].

In Italy, data on the seroprevalence of HIV, HBV
and HCV infections among drug users are only avail-

able from public drug treatment centres (“SerT”) [3].
The data refer to approximately half of the SerTs
patients due primarily to the lack of specific na-
tional guidelines on serologic testing which do not
make mandatory testing in SerT. Moreover, the data
provided by SerTs are aggregated (and not individu-
al) and thus cannot be correlated with socio-demo-
graphic information or with variables linked to drug
abuse. Within this framework, in 2005 we conducted
a cross-sectional study to estimate the prevalence
of HIV, HBV, and HCYV infections among SerT pa-
tients and to determine the correlates of infection.

MATERIALS AND METHODS

There are 550 SerTs located throughout Italy. SerTs
offer free drug treatment, medical care and psycho-
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logical assistance on an outpatient basis. Attendance
is voluntary.

We selected the study sample by randomly choos-
ing 30 patients from those attending SerTs in 2005,
from each of 50 SerTs that were selected randomly,
on the basis of probability proportional to size sam-
pling (derived from the total number of drug users
attending the SerTs annually). Forty-six (92%) of
the SerT centres participated. Among the drug us-
ers selected, those who refused to participate were
excluded. Fifty (3.6%) of the selected 1380 drug us-
ers refused to participate. Therefore, the total study
population consisted of 1330 drug users.

After having provided written informed consent,
the subjects underwent a structured interview us-
ing an anonymous questionnaire designed for this
study and administered by SerT personnel. The
questionnaire included socio-demographic data and
information on sexual behaviour and drug use (in-
cluding type of drug used and mode of administra-
tion). The SerT clinical records of each patient were
reviewed to obtain information on the serological
status for infections, in particular: HIV (HIVAD),
HBV (HBsAg and HBcAb), and HCV (HCVAD).
The serological tests for HIV, HBV, HCV had been
performed with enzyme immune assays (EIA); pos-
itive EIA results for HIVAb were confirmed with
a Western Blot assay and positive EIA results for
HCVAD were confirmed with a recombinant immu-
noblot assay.

The prevalence of HIV infection was calculated
by considering the proportion of drug users who
were HIV positive among those who tested positive
at any time plus those who tested negative in the
12 months before the interview. The same method
was used to calculate the prevalence of HBV and
HCYV infections. Drug users who had not under-
gone testing for the above infections in the previous
12 months were excluded. Those who had not been
tested were compared with those who had been
tested and all the variables that were significantly
associated with the HIV, HBV, and HCV testing
were included in the multivariate model analysis as
control variables.

For each infection, the seropositive and seronega-
tive subjects were compared in terms of socio-de-
mographic and behavioural characteristics, using
the chi-square test. Variables were excluded if more
than 5% of patients did not report data. In order
to identify factors that correlated with infection, we
built three multivariate logistic regression models,
in which serological status was considered as the de-
pendent variable. All other variables that in the uni-
variate analysis had a p-value lower than 0.05 were
considered as independent variables. Variables re-
lated to intravenous drug use (i.e., number of years
of injecting use and frequency of heroin injecting
use) were not included in the multivariate model
because they were only pertinent for the IDUs sub-
group. The fitness of the final models was assessed
with the likelihood ratio test. We did not perform

separate analyses for injecting and non-injecting us-
ers because there were very few non-injecting users
tested (n=184 for HIV infection; 114 for HBV infec-
tion; and 214 for HCV infection). However, in the
multivariate model, we entered “IDU” as a control
variable, both because it was associated with testing
and because it is known to be associated with these
infections. IDUs were defined as those persons who
injected at least once in their lifetime.

RESULTS

The sample consisted of 84% males (median age:
35 years; interquartile range: 28-40). The median
time between first injection and the first visit at the
SerT was 3 years (interquartile range: 1-8).

Thirty-four percent of the drug users had been at-
tending the SerT for more than 10 years, and 65.0%
were undergoing methadone treatment. The most
commonly used substances were: heroin (93.2%),
cannabis (63.5%), cocaine (62.3%), and alcohol
(22.6%). Daily drug use in the six months prior
to the SerT attendance was reported by 71.4% of
heroin users and 44.8% of cannabis users. The use
of more than one type of drug was very common:
83.5% of the drug users used two or more substanc-
es simultaneously. In the entire sample, 1009 (75.9%)
injected at least one substance. Intravenous use was
very common among both heroin users (80.2%) and
cocaine users (45.4%). In the group of the heroin us-
ers, 56.9% had engaged in intravenous use for more
than 10 years. In the whole sample, 67.5% had had
more than 5 sexual partners in their lifetime; the me-
dian age of the first sexual experience was 16 years
(interquartile range: 15-18).

The HIV prevalence was 11.5 % among the 807
(60.7%) drug users tested, 14.4% among the 533
IDUs, and 1.6% among the 181 non-injectors. Among
IDUs, the probability of infection increased signifi-
cantly with the number of years of injecting use. In
the multivariate analysis, the socio-demographic cor-
relates of HIV infection were: older age, geographi-
cal location of SerT, employment status and injecting
use (at least once in a lifetime) (Tuble 1).

A total of 388 (29.2%) drug users who had al-
ready been vaccinated for HBV, were excluded from
the calculation of the prevalence (vaccination sta-
tus obtained from the SerT clinical records). The
prevalence was calculated among the 563 drug users
tested, who represented 59.8% of those who had not
been vaccinated. The overall prevalence was 60.7%
[82 (14.6%) positive for HBsAg and 260 (46.2%) for
HBcAb]. Among the 449 IDUs, the prevalence was
70.4%, and the probability of infection increased
with the number of years of injecting use. In fact, it
was more than twice as high for IDUs who injected
three or more times a week, as compared to those
who injected up to twice a week. In the multivari-
ate analysis, the correlates of HBV infection were:
older age, being unemployed, injecting use and be-
ing HIV-positive (Table I ).
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The prevalence of HCV infection among the 1085
(81.5%) sample subjects was 71.2% overall and
83.2% among IDUs. For IDUs, the probability of
infection increased with the number of years of in-
jecting use. In the multivariate analysis, the factors
significantly correlated with HCV infection were:
older age, a low level of education , being HIV-posi-
tive and injecting use (Table 1).

DISCUSSION

The prevalence of HIV infection among drug us-
ers in this study is similar to the prevalence reported
in the national survey of SerTs published annually
by the Ministry of Health (13.8% in 2005) [3]. It is
also similar to the prevalence rates reported among
IDUs in Spain, Portugal and France, yet higher
than the rates reported in other Western European
countries.

In this study, the prevalence of HIV infection
was slightly higher among women than among
men possibly due to the low number of women
in the sample. The gender difference in this study
is also consistent with the data from the national
survey of the Ministry of Health, which shows the
HIV prevalence among drug users in 2005 as be-
ing 19.5% among women and 12.8% among men.
Moreover, the proportion of HIV-positive women
to HIV-positive men (1:3.0) is similar to that re-
ported in Italy’s National AIDS Registry (1:3.2)
and in the surveillance system for new HIV diag-
noses (1:2.4) [1].

In this study, it was not possible to determine how
the HIV-infected non-injecting users (prevalence
of 1.6%) acquired the infection. It is noted that in
many countries the prevalence of HIV infection
among non-injecting users has increased (with a
simultancous decrease among IDUs) and this in-
crease has been correlated with sexual transmission
[5, 6]. Furthermore, the prevalence of the HIV infec-
tion among non-injecting users in Italy is similar to
the prevalence among heterosexual who do not use
drugs but have sexually transmitted infections [7],
confirming the role of unsafe sex in the spread of
HIV among non-injectors.

As reported in other studies [8], HIV infection was
also correlated with older age, which is consistent
with the finding that older drug users who have en-
gaged in drug use longer have consequently been ex-
posed longer to risk factors for infection. Moreover,
older drug users were engaging in drug use in a pe-
riod in which infection was much more widespread
among drug users, thus increasing their risk.

The finding that the prevalence of HIV infection
was higher in Northern Italy than in Central and
Southern Italy confirms the north-south gradient
among both drug users and the general population
[1]. This gradient can be attributed to the fact that
the initial ports of entry of HIV infection in Italy
were urban areas in the north and that the HIV
epidemic affected South Italy later [9]. Although

HIV, HBV, HCV AMONG DRUG USERS IN ITALY

geographic differences in the implementation of
harm-reduction programs and prevention cam-
paigns could theoretically account for these dif-
ferences, these initiatives have been implemented
uniformly nationwide. As also reported in other
international studies [10], HIV infection was cor-
related with being unemployed, showing that so-
cioeconomic disadvantages may contribute to in-
creasing the probability of engaging in behaviours
at risk. No significant correlation was found with
level of education.

With regard to HBV infection, the 60.7% preva-
lence in our study is similar to that found in other
studies among drug users in Italy [11], yet higher
than the prevalence among drug users in all other
European countries, with even greater differences
if considering only IDUs [12]. The proportion of
HBsAg-positive individuals was twice as high as
the proportions for Greece and Portugal, which
have the highest prevalence of HBsAg among
IDUs in Europe [12]. However, this high preva-
lence was not correlated with any risk factor that
could explain this marker’s persistence. Italy be-
gan a national HBV vaccination program in 1991,
and approximately 29% of the individuals in our
study had been vaccinated. However, far from be-
ing eradicated by the vaccination campaign, HBV
continues to circulate among young drug users.
In our study, HBV infection was also correlated
with unemployment, which is consistent with the
recently reported correlation with socio-economic
disadvantages [13]. Again, no correlation with level
of education was found.

IDUs had a much higher probability of acquiring
infection than non-injectors, confirming the role of
intravenous transmission. Finally, HBV infection
was correlated with HIV infection, probably because
of the similar transmission modalities. For this rea-
son, SerT personnel should not underestimate the
increased risk of HBV infection among HIV-posi-
tive drug users and counselling should be provided
to HIV-positive users to undergo HBV testing.

Of the three infections considered, the prevalence
was highest for HCV infection (71.2%). Among
the IDUs, the prevalence was even higher (83.2%);
in Europe, prevalence higher than 80% among
IDUs has only been observed in Estonia, Latvia,
Romania, and Portugal [12]. In 2005, 36% of all
cases of acute HCV infection in Italy were attrib-
utable to problem drug use [2]. The high rate of
transmission of HCV among intravenous drug us-
ers [14] can explain why the majority of IDUs are
infected with HCYV, irrespective of other drug-using
behaviour. A very high prevalence was also found
among non-IDUs, compared to that reported in
the general population (3.7%) [2], a finding which
deserves further investigation.

Advanced age was also correlated with HCV in-
fection, which is consistent with data provided by
the Ministry of Health and SEIEVA [3, 2]. HCV
infection was correlated with both unemployment

63



64

Laura Camoni, Vincenza Regine, Maria Cristina Salfa, et al.

and a low level of education, confirming the role
of disadvantaged socioeconomic status [11] and
indicating that drug users often suffer from some
degree of social exclusion, which is closely relat-
ed to vulnerability and deterioration of health.
Finally, as found for HBV infection, injecting use
and HIV infection were correlated with HCV in-
fection.

Although we did not include duration of inject-
ing use in the multivariate analysis, the results of
the univariate analysis showed that this was cor-
related with all three infections, confirming the
close correlation between injecting use and the
acquisition of blood borne infections. These data
show the need for prevention programs, especially
among drug users who have recently begun to en-
gage in injecting use.

This study has several limitations. The results only
refer to a sample of drug users attending the SerTs,
who are not necessarily representative of the entire
drug-using population. Moreover, the cross-section-
al design did not allow us to draw conclusions in
terms of causality; only general correlations could
be made. Furthermore, serology results for HIV,
HBYV, and HCV were not available for all partici-
pants. Recall bias regarding drug use and sexual be-
haviour may also have affected the results, reducing
the correlation of these variables. Finally, we could
probably have obtained better results, had we per-
formed separate analyses for injecting and non-in-
jecting drug users, even though in our sample non-
injectors were very under-represented.

Despite these limitations, the results confirm that
injecting drug use continues to be an important risk
factor for blood borne infections. We recommend
that all drug users attending SerT be periodically
screened for HIV, HBV, and HCV, including non-
injectors, who are often assumed to be at low risk
for parenteral infections. Strikingly high prevalence
rates were observed among IDUs for both HCV and
HBYV infection, particularly among young IDUs,
suggesting that these viruses are widely circulating
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